Unit 3
The World in a Pond

For our purposes, anecosystemincludesan energy source(thesun) andall the
living (plants, animal s, decomposers) and nonliving (air, soil, water, etc.) components
whichoccupy anareaandinteract sotheunitisself perpetuating. Anecosystem
might bealake or streamanditswatershed. Anecosystemiscomposed of avariety
of habitats(areaswhichsupply thesurvival needsof anorganism, livingthing).

Followingisabrief overview of somerel ationshi pswhichoccur inanecosystem.
Seetheappendix, “ A GuidetotheEcosystem Concept” intheWILD Aquaticguide
for additional informationabout ecosystems.

Ecosystems
Energy

All ecosystemsmust haveasourceof energy (usually thesun) becauseall
organismfunctionssuchasgrowthandreproductionrequireenergy. Energy moves
throughtheecosystem by aseriesof eventsthat link organismstogether.

Plantshaveagreenchemical calledchlor ophyll. Plantsusechlorophyll to
captureenergy fromthesun (solar energy) to split carbon dioxideatomsandthen
combinethecarbonatomswith oxygenand hydrogen (photosynthesis) tomake
sugars(food). Solar energy i stransformedinto chemical energy storedinthebonds
that holdtheatomsof thesugar mol ecules. Oxygenal soisreleased. Plantsare
essential toall ecosystemsbecausethey produceoxygenandfood needed by all
otherlivingthings

Photosynthesis:
Carbon dioxide + Water + Sunlight = Simple sugar + Oxygen
(Energy)  (Food)

Somesugarsproduced during photosynthesi sarebrokendownduring
respir ation torel easeenergy needed by theplant for growthand reproduction.
Othersareusedtomake*buildingblocks’ that arecombinedto makeplant cells,
henceplant parts.

Respiration:
Simplesugar + Oxygen = Carbon dioxide + Water + Energy
(Food) (Heat)

Animalsthat eat plants(her bivor es) usethemto makeanimal partsor burnthem
toproduceenergy for their cell functions. Any compoundsnot usedimmediately are
combinedand stored asfats. Tissuesof animal seaten by other animals(predator &/
car nivor es) arebroken downandre-combinedinto new partsfor that animal, and
soon. Thus, all animal sdepend on plantsfor food.
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Food Chains, Webs, and Pyramids

ﬁ Energy flowsfromthesun (solar energy) to plantsthrough photosynthesis(where
theenergy istransformedto chemical energy) through aseri esof animal sbeing eaten
L by other animals. Thisiscalledafood chain. A simplefood chainmay startwith

microscopicgreenagae. A mayfly naiad (immaturemayfly) might feed onthesetiny
greena gaeandinturnbeeaten by atrout. Thetrout might ultimately becomeameal
for agreat blueheron or aperson.

Becauseorganismsmay havemorethanonefood source, they areinvolvedina
number of food chains. Thesenetworksof simplefood chainsoverlapformingafood
web.

Thetransfer of energy inafoodwebinvolvesseveral trophic(“food”) levels.
Green plantsusesunlight tomaketheir ownfood, soarepr oducer sandareat the
firstlevel. Herbivoresbelongtothesecondlevel and arecalled consumer sbecause
they must“consume” food. They areunableto* produce” it. Animal sthat eat both
plantsand animalsareomnivor es. Car nivor es(meat eaters) eat other animals.

Algae trap energy from
the sun and make food

Whenaplant or animal diesandisnot eaten by another animal, decomposer s
suchasbacteriaandfungi break it down (makeit rot). Tissuesareconverted back to
simplecompoundsused by other plants. Thecyclecontinues.

Thediagram of afood webinapond showshow complex food chainscan
become. Arrowspoint fromthefooditemtotheanimal (s) whicheatit. Peoplewho
eat fishal soarepart of thisfood web.

Trout eats mayfly
A

largemouthbass Energy lost as heat

bluegill, giantwater bug

water strider, damselfly naiad, A
predaceous diving beetle

Heron eats
trout

zooplankton, tadpole, crayfish, caddisfly larvae, A
mosquito larva, cyclops, rotifer

A

algae, aguatic plants

Heron, and other
animals not eaten, die
of other causes and
decay

A food“pyramid”’ canbeusedtodepicttheprogressively smaller numbersof
organismsat successivelevels. Plantsareat thebase of thepyramidwithafew “ top
carnivores’ atthepeak. Asenergy movesfromonetrophiclevel tothenextthrough
organisms, energy islost asheat tomaintaincellular functionsof eachorganism. The
soping sidesof thefood pyramid show lessenergy isavailableat eachlevel . An
a simple food chain  €COSystem cansupport only so many organisms, asmany ascan besupported by the
energy available. Thisiscalledthecar rying capacity of theecosystem.

Everyfunctioninliferequiresenergy. Largequantitiesof energy must bespentin
themaintenanceandrepair of body tissues, andintheperformanceof functionssuch
asfeeding, circulation, and huntingfor food. Enoughfood must betakeninorder to
havetheenergy tomaintainthesefunctions. Therefore, animal smust haveaconstant
supply of foodto produceenergy.
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Followingisanexampleof thedifferent feedinglevel sintheaguaticfood web
depictedearlierinthetext: A

Key: 1)algae 2) zooplankton 3) bacteria 4) water strider 5) largemouth bass 6) mosquito larva 7)
damselfly naiad 8) bluegill 9) tadpole 10) predaceous diving beetle 11) giant water bug 12) crayfish 13)
caddisfly larva 14) water flea 15) cyclops 16) rotifer

Nutrient Cycling

Alllivingorganismsaremadeup of tiny unitscalled cellsandall requirecertain
substancessuchacarbon, nitrogen, and oxygentomakecel | parts. They alsoneed
oxygenfor respiration. Likeenergy, thesesubstancesarepassed throughthefood
chaincontinuously by aprocesscallednutrient cycling.

Minera sarerel eased fromtheearth by weathering and erosioninto soil, streams,
rivers, lakes, and oceans. Someel ementslikecarbon, nitrogen, and oxygenalsoare
foundintheatmosphere.
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Followingisoneexampleof theconcept of nutrient cycling:

Carbon Cycle

Thecarboncycleisthemovement of carbonthroughtheearth’ secosystem. The
mainsourceof carboniscarbondioxide(CO,) intheatmosphere. Plantsusecarbon
dioxidethrough photosynthesis. The CO, isbrokendowninto carbon (used by the
plant to makeplant parts) and oxygen. Herbivoreseat plantsand digest theminto
simplecompounds. Someare* burned” duringrespirationtoproduceenergy for the
animal. Carboncombineswithoxygenduringrespirationandisgivenoff asCO,.

Carbonnot rel eased duringrespirationisusedinbuilding blocksfor animal cells
andstoredintheanimal tissue. Thiscarbonis passedto predatorsfeedingonthese
animals. Carbonincorporatedinto plant or animal tissuesmay al so bereleasedwhen
theorgani smdiesand decomposes— sbroken down by bacteriaandfungi. Carbon
may belockedinplantsfor many years—coal and oil arecarbon compoundsformed
fromplantsand animal sthat lived millionsof yearsago. Burning of plants(e.g.,
wood) or fossil fuelsrel easescarbonintheformof CO,,.

Ecosystem Health

All componentsof anecosystem (plants, animals, rocks, dirt, water, etc.) are
connectedtoeachother. If aspeciesisremoved fromtheecosystem, it affectsthe
animalsthat eatitaswell astheplantsor animalsit eats. Biodiversity (thenumbersof
speciesof plants, animals,and microorganisms) isanindication of theheal th of

ecosystems.

Environmental conditionsinanecosystem change. Speciesunabletosurvive
changesand reproducemay evendisappear fromtheecosystem (beextir pated).
Changescanbegreatly accel erated by humanactivities. If onespeci esdisappears
fromanecosystemsuchasalakeor river, therest of thesystemisaffected.

Changesinoneecosystem canimpact others. For example, drainageof a
wetland or straightening of astream channel not only impactsthat wetland or stream,
ital soincreasestheamount of water passedto other streamsandrivers. Increased
volumeandvel ocity of water entering astream can eliminatehabitat and makeit
impossiblefor certain speciestosurvive, decreasing biodiversity. SeeUnit4fora
morecompl etediscussionof humanimpactsonwatershedsand aguaticresources.

Teacher Aids

Posters: AquaticLife, LifeinaStream
Audiovisua Program: TheWorldinaPond
CD: Biodiversity of lowa: AquaticHabitats
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Other Materials

Audiovisual Programs:
(Check your area education agency for availability.)

Lake of Perch: The Food Chain
AquaticEcologist

Flooding River: A Study inRiverineEcology
Secret Life of a Trout River

L akeside Habitat

Life and Death in a Pond

Lifein Lost Creek

Plankton to Fish: A Food Cycle

Pond: A First Film

Headwaters: A Missouri Stream Film

Popular Literature:

Cox, G.PondLife. Michagl Kesend Publishing. Anintroductiontothevast diversity
of lifethat existsinponds, inspringandwinter.

Dawe, N. and K. The Pond Book and Pail. SomervilleHouse. (ages5-10) A
perfect observational tool for thingsthat go plop and splashinthepond—andfor
thosegreenthingsthat don’t. Childrenareabletoidentify all themembersof an
ecol ogical community atwork.

Kinderdley, D.Look Closer: SwampLife, River Life,and PondLife. (ages7- 10)
Reader feelslikeapart of thehabitat. I1lustrationsprovidean excellent senseof
what each plant or animal eats, whereitlives, and how it adaptstoand
successfully interactswith other elementsinitssurroundings.

Mason, H. LifeinaPond. DurkinHavesPublishing. (ages8-12) A child-sizedlook
at theharmony of theworldaround us. L otsof fun, hands-on activitiesand
experiments.

OwingsDewey, J. Atthe Edgeof thePond. Little, Brown, & Co. (ages8-11) This
beautiful and harmoniousblend of picturesandwordswill bringreaderseyeto
eyewiththemyriadof lifeformsinthepond.

Robertson, K. SignsAlongtheRiver. RobertsRinehart. How toidentify somebirds,
plants, and mammal sby sound, touch, smell, or sight. Subjectsarepresentedina
sequencethat reinforcestheinterdependenceof variouspartsof anecosystem.

Demonstration Models:

Stream Tableand EnviroScape- contact A guati c Education Program, 2473 160"
Road, GuthrieCenter 1A 50115 (641/747-2200; email: bstrngr@netins.net) for
listing of organi zations/agencieswhichhavemodel savail ablefor | oan.
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WILD Aquatic Activities (grade level)

AquaWords(K-4)

Aquatic Roots (5-8)

Blue Ribbon Niche (5-8)
Designing a Habitat (5-8)
Dragonfly Pond (5-8)

Edge of Home, The (5-8)
Fashion a Fish (K-4)
GlassMenagerie, The (9-12)
Marsh Munchers(K-4)
Micro Odyssey (5-8)
PuddleWonders! (5-8)
Something’ sFishy Here! (5-8)
To Dam or Not to Dam (5-8)
Water Canaries (5-8)

Water We Eating? (K-4)
Water shed (5-8)
What'sinthe Air? (5-8)

* Supplemental information provided for italicized activities.
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